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PURPOSE: To obtain a level conversion circuit possible for high circuit integration 
by inserting a diode between a base of a bipolar transistor (TR) of a level 
shift circuit taking a connection point between an n-channel TR and a 1st 
resistor as its input and a ground level so as to ensure a minimum level of 
an input voltage of the level shift circuit. 

CONSTITUTION: A diode Dl is inserted between a collector of a bipolar TR 
Ql of a level shift circuit 20 and a ground level and a current switch is constitut- 
ed through the series connection of a resistor Ri and an n-channel TR 3. When 
an output of the inverter circuit 10 is at a high level, the n-channel Tr 3 is 
turned on, a current flows through the resistor Ri and the n-channel TR 3 
and the base potential of the bipolar TR Ql is at a low level. Thus, a CMOS- 
ECL level conversion with less number of components and possible for high 
circuit integration is obtained. 
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PURPOSE: To prevent a through-current flowing to an input terminal circuit 
by connecting an input terminal to a 1st input of a NAND circuit, supplying 
a control signal to a 2nd input of the NAND circuit so as to output the output 
of the NAND circuit to the input terminal circuit. 

CONSTITUTION: The title circuit is constituted y connecting the input terminal 
1 to the 1st input of a NAND circuit 2, giving a control signal 3 to the 2nd 
input of the NAND circuit 2 and an output of the NAND circuit 2 as an outp>] 
4 of the input terminal circuit. In the normal operation, when a logical 
supplied as the control signal 4 and the signal applied to the input tefrninal 
is logical "0" and "1", the output from the input terminal circuit is re^ectively 
logical "0" and 1, the NAND circuit 2 acts like an inverter cirp^ the signal 
fed to the input terminal 1 is inverted and supplied to the inski^f the semicon- 
ductor integrated circuit. However, the input terminal 1 re^hes a high imped- 
ance and the input level is unstable, and when a logi<5al 0* is applied as the 
control signal 3, the output of the NAND circuit 2^fixed to logical 1. Thus, 
no through-current flows to the NAND circuit 2. 
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PURPOSE: To reduce/tji^ number of transistors (TRs) and to decrease the fall 
time of an output jdgnal to the same degree as the rise time by providing two 
specific serial paranel circuit sections and serial circuit sections respectively 
and connecting t^^m between 1st and 2nd power terminals and output terminals. 

CONSTITUTION: /The 1st serial parallel circuit section 1 provided with a P- 
channel MOS/lst TR^, 2nd TR^ and a 3rd TR3 and a 1st series circuit section 
2 provided With a P-channel MOS TR4 and 5th TR5 are connected between 
a 1st power/ terminal and an output terminal Td. Moreover, the 2nd serial 
parallel circuit section 3 provided with an N-channel MOS 6th TR«, 7th TR7 
and a ath/TRa and a 2nd series circuit section 4 provided with an N-channel 
MOS TR; and 10th TRio are connected between a 2nd power terminal and 
the output terminal TOi. Thus, the number of TRs becomes smaller than a 
conventional circuit and the fall time of the output signal Q is decreased. 
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